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Abstract
Background: Intimate partner violence (IPV) is a complex global problem, not only because it is a human rights
issue, but also because it is associated with chronic mental and physical illnesses as well as acute health outcomes
related to injuries for women and their children. Attitudes, beliefs, and norms regarding IPV are significantly
associated with the likelihood of both IPV experience and perpetration.
Methods: We investigated whether IPV acceptance is correlated across socially connected individuals, whether
these correlations differ across types of relationships, and whether social position is associated with the likelihood of
accepting IPV. We used sociocentric network data from 831 individuals in rural Honduras to assess the association of
IPV acceptance between socially connected individuals across 15 different types of relationships, both within and
between households. We also investigated the association between network position and IPV acceptance.
Results: We found that having a social contact that accepts IPV is strongly associated with IPV acceptance among
individuals. For women the clustering of IPV acceptance was not significant in between-household relationships,
but was concentrated within households. For men, however, while IPV acceptance was strongly clustered within
households, men’s acceptance of IPV was also correlated with people with whom they regularly converse, their
mothers and their siblings, regardless of household. We also found that IPV was more likely to be accepted by less
socially-central individuals, and that the correlation between a social contact’s IPV acceptance was stronger on the
periphery, suggesting that, as a norm, it is held on the periphery of the community.
Conclusion: Our results show that differential targeting of individuals and relationships in order to reduce the
acceptability and, subsequently, the prevalence of IPV may be most effective. Because IPV norms seem to be strongly
held within households, the household is probably the most logical unit to target in order to implement change. This
approach would include the possible benefit of a generational effect. Finally, in social contexts in which perpetration of
IPV is not socially acceptable, the most effective strategy may be to implement change not at the center but at the
periphery of the community.
Keywords: Intimate partner violence, Social norms, Social network analysis, Honduras
Background
Intimate partner violence (IPV), here defined as physical
abuse, is a complex global problem, not only because it
is a human rights issue, but also because it is associated
with chronic mental [1, 2] and physical [3–7] illnesses as
well as proximate, acute health effects related to injuries
for women [1, 8] and their children [5, 9, 10]. The pro-
portion of partnered women who have ever experienced
IPV varies widely across the developing world; with
reported rates as low as 12 % in Haiti to as high as 71 %
in Bangladesh [11], although differences in these rates
may be the result of willingness to report. Reported risk
factors are inconsistent across studies, although some
common determinants include: poverty, young age,
adolescent marriage, low levels of education, patriarchal
belief systems, and high levels of alcohol consumption
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among husbands (12–20). In addition, social support
seems to be protective against IPV, although it has been
difficult to identify whether women who experience IPV
withdraw socially or otherwise face mobility restrictions
from abusive partners, or if, instead, social support in
and of itself is a source of protection [12].
Attitudes, beliefs, and norms regarding IPV are signifi-
cantly associated with the likelihood of both IPV experi-
ence and perpetration, as well as with willingness to
report. Across many contexts, men who believe that IPV
is acceptable are more likely to perpetrate IPV, and
importantly, women who believe that IPV is acceptable
are more likely to report experiencing IPV [11, 13, 14].
Several factors may explain the fact that, for women,
accepting IPV is associated with experiencing it. Women
who believe that IPV is acceptable may be more likely to
enter into relationships with IPV perpetrators, or women
who experience IPV may justify their experience by
expressing support for IPV perpetration. In fact public
health research suggests that violent behavior tends to
cluster within families, and there is a rich literature on the
“intergenerational transmission” of violence. People who
witness IPV in their homes as children are more likely to
experience or perpetrate IPV as adults [11–13, 15–20].
Qualitative work in Jordan shows that fathers often
encourage sons to perpetrate IPV against their wives as a
way of asserting their masculinity [21]. Separate research
in Jordan and among Indian immigrants in the US have
shown that women are more likely to experience IPV
when they are also experiencing violence from their in-
laws [19, 22], providing evidence of intra-familial norms.
These attitudes and behaviors, while held within families,
may also be broadly held within communities, particularly
among those with a high rate of overall violence [12].
Given the likely relevance of IPV attitudes for the per-
petration and experience of IPV within communities
and families, it is important to understand the sources
and predictors of these attitudes, as well as to identify
how they vary across social contexts. Social norms refer
to attitudes and behaviors that are not only prevalent in
a society but socially dependent [23]. An individual’s
normatively determined behavior is influenced by the
behavior of those around her. An important challenge
for those who hope to shift normative practices is identi-
fication of the reference group, or those to whom an
individual turns for cues as to what is appropriate or ex-
pected [24–26]. Network studies offer valuable insights
into norms by demonstrating how the attitudes and be-
haviors of socially connected individuals are correlated
[27–32]. Importantly, network studies can also help
identify the types of relationships that are most predict-
ive of shared attitudes and behaviors. In other words, we
can use social network analysis to identify reference
groups [26, 29, 33]. Finally, using network data, it is
possible to evaluate how the structural position of an
individual might affect that individual’s behavior in
relation to the behavior of others to whom they are
connected. Centrality measures, for instance, indicate
which individuals are most connected within a network,
and are often correlated with their ability to influence
others, and their tendency to be influenced [34–38].
Although numerous studies have assessed individual
attitudes around IPV, none that we know of have
mapped IPV attitudes across social networks, allowing
for analysis of the relationships within which they are
held. In this study, we combine full social network data
from two villages in rural Honduras that include assess-
ment of individual acceptance of IPV. Using dyadic level
regression analyses, which are a widely used social net-
work method to test correlations between socially con-
nected individuals [38–40], we investigated 1) whether
IPV acceptance is correlated across socially connected
individuals; and 2) whether these correlations differ
across types of relationships (i.e. whether we can identify
reference groups). We also used a fundamental measure
of network centrality, degree, to test 3) whether social
network position is associated with the likelihood of
accepting IPV. We hypothesized that IPV acceptance
will be most highly correlated across egos and alters with
strong social ties such as trust and discussing important
matters, and that given the stigma around IPV in




In 2014, we collected full sociocentric network data from
individuals aged 13+ in 2 villages in La Unión, Lempira,
Honduras. Data were collected as part of a pilot study
for a larger intervention project with a focus on mater-
nal and neonatal health in rural Honduras. We included
adolescents 13 and above because, in this context,
adolescents are likely to form romantic partnerships and
have children. Adolescent enrolled at age 13 would have
a reasonable chance of giving birth during the course of
the larger study. Villages were chosen based on having
an adequate size for testing network effects (500+), and
for similarity to the demographic characteristics of vil-
lages we will be enrolling during the larger study. In
each of these villages, we took a complete census of all
households, which included mapping each household in
the village and enumerating all of the residents within
them. We later returned to each household to gather
data about individual health indicators, normative
beliefs, demographics, and social network connections
(see Additional file 1 for details on social network ques-
tions). All participants provided verbal consent. Parents of
adolescents less than 18 years of age provided additional
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consent for their children. The Yale IRB and the
Honduran Ministry of Health approved all data collection
procedures (Protocol # 1405013918) while UCSD IRB
approved data analysis for this manuscript (Project #
141622, Exempt).
Intimate partner violence acceptance
We used 4 questions from the Spanish language version
of the Demographic Health Survey for Honduras to
assess the conditions under which a person believes that
it is acceptable for a man to perpetrate physical violence
against his wife or partner. We also extensively tested all
survey questions in the population using cognitive inter-
views before implementing the survey. The questions
ask: “In your opinion, is a husband/companion justified
in hitting or beating his wife/companion in the following
situations: (a) If she leaves the house without telling him?
(b) Neglects the children? (c) Argues with him? (d) Burns
the food? Answer choices were either yes or no. We
coded a person as positive on IPV acceptance if they
answered positively to any of the four questions.
Cronbach’s alpha on the full scale was 0.82.
Social ties
A “name generator” is a question asked of a respondent
to help identify important social connections. Our name
generators measured family relationships (mother, father,
siblings, children, spouse); social relationships (“with
whom do you talk”, “with whom do you discuss import-
ant matters”, “who do you trust to discuss something
personal and private”, “who do you sit with at church”,
friends); and support relationships (“who would help if
you are sick”; “from whom could you borrow money”;
“to whom would you lend money”). (For exact question
wording see Additional file 1). For each name generator,
respondents (here termed egos) were asked to nominate
up to 5 individuals (here termed alters). The type and
count of these connections are reported in Table 1. Finally,
we created a separate variable to denote whether an ego
and a nominated alter were in the same household.
Network structural measures
Sociocentric studies focus on a small population and
attempt to ascertain all of the social relationships within
a set of interconnected individuals [41]. This is in con-
trast to egocentric network studies that focus on a larger
population and attempt to ascertain all of the social
relationships of a set of randomly chosen individuals
that are usually not connected to one another. Whereas
egocentric data may help to improve the representative-
ness of a sample for a large population, sociocentric data
allows measurement of larger network structures (like
communities) and individual level network measures
based on them. This allows researchers to understand
the full extent of the social connections within the com-
munity as well as the structure of those connections.
Using the igraph library in R, we calculated degree
centrality measures for each individual in each village.
Degree [42] is simply the total number of unique social
contacts that nominate or are nominated by the
respondent.
Demographics
We measured a number of individual-level covariates
including age, gender, education, income sufficiency,
religion and marital status. Our measure of respondents’
education included four categories: (a) No formal educa-
tion; (b) Primary school; (c) High school; and, (d)
University or more. We measured respondents’ income
insufficiency according to their responses to the prompt:
“With the total family income, would you say: (a) There
is enough to live on and save; (b) It is sufficient, without
Table 1 Summary statistics and breakdown of Ego ~ Alter
nominations by name generator
Variable # of nominations per
name generator
Supports IPV 22 %
vAge in years (SD) 34 (16) Mother 350
Gender (Male) 45 % Father 247
Religion Siblings 874
Catholic 78 % Child 212
Protestant 16 % Spouse 311
Other 6 % Important matters 697
Education Talk 673
None 44 % Trust 622
Primary 41 % Help when sick 566
Secondary 14 % Church 482
Post-Secondary 1 % Friend 556
Marriage Borrow 578
Married 33 % Lend 544
Single 29 % Talk about health 614
Civil Union 33 % Community leader 1203
Separated/
Divorced
5 % Same HH
nominated
3051








44 % Percent of ties same
HH by gender
Adequate 36 % Female 31 %
Adequate &
can save




Shakya et al. BMC Public Health  (2016) 16:233 Page 3 of 11
major difficulties; (c) It is not sufficient and there are
difficulties; or, (d) It is not sufficient and there are major
difficulties” [43]. Both income and education were
included in the models as continuous variables.
Statistical methods
Our final dataset consisted of one observation for each
ego-alter dyad, including pertinent covariates for both
individuals. We also created dyads for individuals who
lived within the same household, but had not nominated
each other in the name generator questions. We used
logistic regression to estimate the relationship between
individual characteristics and the probability of express-
ing acceptance of IPV. We corrected for multiple obser-
vations of each respondent by clustering standard errors
at the individual level using a generalized estimating
equation (GEE). Consistent with previous efforts, we
assumed an independent correlation structure between
the clusters (non-socially connected individuals), which
has been shown to be unbiased [44]. The dyadic model
provided us the most precision when including covariate
information for both the ego and the alter (as opposed
to a model with one observation per ego and averaged
measures for the alters). Dyads were directed, meaning
that, for each observation, we knew who was the nomi-
nated alter, and who was the nominating ego. Analyses
were performed using R 3.1.2, including the following
packages: stargazer, igraph, geepack.
Results
In total, our household census revealed a population of
1307 individuals. Demographic, normative, and social
network data was collected on 831 individuals, who
reported 9621 social network relationships.
In Table 1, we report summary statistics on respondents
as well as a breakdown of the number of the relationships
reported through our name generators. The mean age of
respondents was 34 (Range 13–90). Just under 60 % of
individuals reported income insufficiency, and 85 %
completed no more than primary education. The average
number of social connections (degree centrality) per
individual across all types of nominated ties was
15.07 (SD 16.61), while for important matters nomi-
nations it was 2.00 (SD 1.23) and for trust nominations it
was 1.81 (SD 1.02). Approximately 22 % of respondents
believed that IPV was acceptable in at least one of the four
specified contexts. Approximately 32 % of all nominations
(for both men and women) were same household.
Alter’s IPV acceptance
First, we examined the relationship between social net-
work alters’ IPV acceptance and egos’ IPV acceptance (see
Additional file 1: Table S1). Model 1 reports a multivariate
model assessing the individual predictors of IPV
acceptance. Men and those with higher incomes are less
likely to accept IPV than women and those with lower
incomes. Older individuals are also slightly more likely to
accept IPV. Model 2 reports a bivariate regression between
alters’ IPV acceptance and ego’s IPV acceptance of all
dyads in our dataset, clustered on egos. We found that,
across all social network ties, an ego’s odds of accepting
IPV were 2.10 (95 % CI 1.72, 2.55) higher if a social alter
accepted IPV. Model 3 adds covariates to Model 2; the
results were unchanged. We then analyzed these models
further to see if the association between ego’s and alter’s
IPV acceptance is gender dependent. Additional file 1:
Table S2 shows these results. For women, while there is an
indication that opposite gender relationships are more
strongly associated, the interaction coefficient in the model
is not significant. For men, however, IPV acceptance
associations are significantly stronger in opposite gender
relationships than they are in same gender relationships.
IPV acceptance across different categories of alters
Given the variety of social relationships in this dataset,
we can delve beneath a crude measure of “social connec-
tion” to get at the underlying dynamics of relevant social
ties. We stratified our data by each type of relationship
to determine whether, as predicted, strong social ties
were most predictive of correlated IPV acceptance.
Table 2 shows these results with adjusted p values using
a Bonferroni test for multiple observations. As predicted,
the association between ego’s and alter’s IPV acceptance
was significant for strong social relationships as well as
familial relationships. Those that were not predictive
included those nominated as “friends”, borrowing and
lending money, as well as “leaders”. While it may seem
counter-intuitive that the friend relationship was not sig-
nificant, previous research has suggested that “friends”
as a concept is vague and not predictive of strong ties
[45]. Because there was considerable overlap between
ties (see Fig. 1 for a correlation plot of overlap between
name generators); for instance, an ego could nominate
the same alter as a mother and as someone with whom
they talk, it was still not possible to determine which ties
were the most significant predictors of ego and alter IPV
acceptance associations. We therefore created a new set
of models (Table 3) in which we created interaction
terms for alter’s IPV acceptance by each significant
relationship. Including these interactions together in the
same model allowed us to estimate the strength of each
relationship conditional on its overlap with other types of
relationships. Model 1 shows that egos were more likely
to accept IPV when IPV was accepted by a mother
(compared to those with mothers who don’t accept
IPV), a father, a spouse, people with whom egos talk
regularly, and people whom egos trust to discuss some-
thing private.
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IPV acceptance within household relationships
Because many of the relationships most predictive of
IPV acceptance were familial and strongly social, we next
investigated whether familial relationships were inde-
pendently predictive of correlated IPV acceptance
between egos and alters, or whether these other relation-
ships were actually a proxy for living in the same house-
hold (Additional file 1: Table S2 shows the overlap
between family and same-household). Model 2 therefore
included two additional terms: 1) the interaction be-
tween alter’s acceptance of IPV and whether or not
ego and alters lived in the same household (for all
nominated relationships), and an interaction term
between alter’s acceptance of IPV and non-nominated
household relationships (to account for a possible
household-effect for household relationships not iden-
tified through nominations). Results shows that the
inclusion of the household interaction terms elimi-
nated the previously significant association of social alters’
IPV acceptance across other types of relationships, sug-
gesting that the first set of results might have been a proxy
for this household effect. The association between ego’s
and alter’s acceptance of IPV was higher when IPV was
accepted by someone from the same household, and that
relationship was even stronger for nominated household
relationships. Because “nominated household relation-
ships” are those in which individuals nominated some-
one with whom they live as also being someone with
whom they have a close relationship, the fact that these
relationships showed the strongest association is not
surprising.
Given the gender roles in the region – men frequently
work in the field while women remain at home – we
finally examined whether this household relationship
might be moderated by egos’ gender. To do so, we esti-
mated two final models that were stratified by gender. In
Model 3, we found that, for women, none of the rela-
tionship predictors previously identified were significant,
while residing in the same household had a significant,
substantively strong effect. In Model 4, for men, we also
found that alters who accepted IPV and lived in the
same household were highly significant predictors of
mens’ IPV norms. However men’s IPV acceptance was
also associated with the IPV acceptance of their mothers,
siblings, and people with whom they talk, independent
of household status. Hence for men, as compared to
women, several relationships outside of the household
were important predictors of IPV acceptance. The
significant association for men with the mothers may in
part explain our earlier result, which showed that men
were more likely to share IPV approval with opposite
gender social connections.
Figure 2 shows the clustering of IPV acceptance
between connected individuals for a subset of network
Table 2 Ego-alter IPV concordance, data subset by individual
name generators, and adjusted for multiple comparisons
Name generator Beta SE P Adj P
Mother 1.41 0.29 0 0
Father 1.01 0.39 0.01 0.17
Siblings 0.52 0.22 0.02 0.28
Child 0.65 0.42 0.12 2.06
Spouse 1.25 0.30 0 0.001
Im 0.78 0.21 0 0.004
Talk 1.10 0.20 0 0
Trust 1.10 0.22 0 0
Helpsick 0.32 0.25 0.20 3.32
Church 0.75 0.25 0.002 0.04
Friend 0.18 0.29 0.53 9.04
Borrow 0.30 0.25 0.23 3.84
Lend 0.27 0.25 0.29 4.85
Health 0.72 0.23 0.002 0.03
Leader −0.06 0.16 0.73 12.40
HH 0.97 0.20 0 0
All 0.64 0.09 0 0
Each row is a separate model with data subset on the name generator indicated
















































































Fig. 1 A correlation plot showing the overlap between the nominations
made across name generator questions, and ordered according to a
hierarchical clustering algorithm. In the top left, there is a cluster of
highly overlapping questions, showing that people are likely to
nominate the same people as spouses, people with whom they discuss
important matters, those they can trust, and those they talk to the most
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connections within 1 village, and Fig. 3 depicts the
differential correlation between ego’s and alter’s IPV
acceptance across relationships depending upon whether
or not they live in the same household.
Network position as a predictor of IPV acceptance
Our final group of models (Table 4) investigates whether
degree centrality is associated with IPV acceptance. It
could be that subjects who are more socially connected
in the community hold different views toward IPV than
subjects who are more socially peripheral. In these
models, we categorize egos and alters as either well-
connected or poorly-connected (above or below the
mean individual degree centrality of 15).
In Model 2, we show that there was a negative correl-
ation between individual’s degree and their acceptance of
Table 3 The association of Alter’s IPV acceptance on Ego’s IPV acceptance conditional on relationship overlap
Model 1 Alter IPV
w/all interactions
Model 2 Alter IPV
w/all interactions + HH
Model 3 women only Model 4 men only
Alter IPV 0.35**** −0.06 0.12 −0.49*
(0.10) (0.14) (0.17) (0.23)
Non-Nominated In-House Alter* Alter IPV 1.03*** 1.06** 1.26**
(0.25) (0.33) (0.38)
Nominated In-House Alter* Alter IPV 1.52*** 1.64*** 1.65***
(0.26) (0.34) (0.42)
Mother* Alter IPV 0.97**** 0.55 0.24 1.23**
(0.29) (0.30) (0.37) (0.51)
Father* Alter IPV 0.73** 0.39 −0.01 1.06
(0.36) (0.37) (0.48) (0.61)
Sibling* Alter IPV 0.16 0.33 0.03 1.00**
(0.22) (0.23) (0.26) (0.43)
Spouse* Alter IPV 0.88*** −0.20 −0.19 −0.11
(0.30) (0.32) (0.47) (0.48)
Important Matters* Alter IPV 0.38* −0.07 −0.32 0.38
(0.21) (0.21) (0.28) (0.33)
Trust* Alter IPV 0.67*** 0.11 0.08 0.22
(0.21) (0.23) (0.29) (0.40)
Talk* Alter IPV 0.72**** 0.25 −0.20 1.07**
(0.19) (0.20) (0.25) (0.36)
Church* Alter IPV 0.40* 0.28 −0.02 0.60
(0.22) (0.22) (0.25) (0.47)
Health Advice* Alter IPV 0.29 0.11 −0.20 0.69
(0.22) (0.22) (0.28) (0.39)
Income −0.34** 0.32* −0.18* −0.63**
(0.13) (0.13) (0.16) (0.24)
Age 0.01* 0.01 0.02 0.00
(0.01) (0.01) (0.01) (0.01)
Gender Male −0.55*** −0.57**
(0.20) (0.21)
Demographic Controls Y Y Y Y
Stratify Female Male
Num. obs. 9621 9621 5274 4347
Num. clust. 832 832 449 382
Multiple observations of the same individual adjusted for using GEE. Results of regressions of dependent variable equal to 1 if the subject accepted IPV, 0 otherwise and
standard errors reported in parentheses
****p < 0.001, ***p < 0.01, **p < 0.05, *p < 0.10, complete model with all interaction terms in Additional file 1: Table S3
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IPV. The odds of accepting IPV were 1.73 (95 % CI 1.15,
2.62) times higher if an ego was poorly-connected com-
pared to those who were well-connected, controlling for
all demographics. In Model 4, we show that alter’s social
position moderated the relationship between ego’s and
alter’s IPV acceptance. When alters were well-connected,
the strength of the relationship between alters’ IPV
beliefs and ego’s IPV beliefs was weaker than when alters
were poorly-connected. These results, when taken
together (see Fig. 4), suggest that IPV acceptance as a
norm is weaker at the center of the social network, and
that, instead, these beliefs are both more prevalent and
more likely to be shared among those on the periphery.
Discussion
We analyzed the social network factors that predict IPV
acceptance in rural Honduras. Using data from members
of the adult and adolescent population, we found that
approximately 22 % of people believed that IPV was
acceptable. The special contribution of this work is the
Fig. 2 Shows one village’s network from 2 perspectives. The left panel depicts all ties from a randomly selected group of individuals. Note that IPV
acceptance is clustered among socially connected individuals and that IPV is generally more accepted on the periphery of the network. The right
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Fig. 3 Shows the differential correlation between egos and alter across relationship types depending upon whether or not they live in the
same household
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identification of previously unmeasured social network
predictors of IPV norms. First, we found that IPV
acceptance was strongly correlated between social
contacts. A person was more likely to report acceptance
of IPV if another person in his nominated social network
also reported acceptance of IPV. Second, these correla-
tions differed across types of contacts. IPV acceptance
correlations were strongest between relatives, and those
with strong social ties. Third, we found that the correl-
ation between IPV acceptance was strongest for people
living within the same household, both those who were
nominated as social contacts in our survey and those
who were not; this was especially salient for women, for
whom the same household relationship seemed to super-
sede all others. While same household relationships were
also salient for men, men’s IPV acceptance was additionally
correlated with mothers, siblings, and people with whom
they regularly talk, regardless of same household status.
Previous research has provided clues towards a family-
level reference group for IPV norms, with multiple studies
indicating that women and men who witness IPV in their
families as children are more likely to perpetrate or ex-
perience IPV as adults [11–13]. Our research is consistent
with these previous findings while building upon them
using unique social network data. Our results point to the
role of families in normalizing and maintaining IPV
acceptance- not just for men but for women as well.
Furthermore, the very nature of these household, familial
ties are intergenerational–not only are peoples’ values on
IPV acceptability correlated among same generation fam-
ily members such as spouses or siblings, but they are
strongly correlated with those of parents as well—and, as
such, provide an important piece of evidence for intergen-
erational transmission of IPV accepting norms.
Our structural network analyses suggest that express-
ing acceptance of IPV is more common on the periphery
of the social network, among individuals who are less
socially connected. Not only were the people who
reported that IPV is acceptable typically less central in
the network, the positive relationship between an ego’s
and an alter’s acceptance of IPV was stronger when
the alter was at the fringe of the network. This is
consistent with our own previous work on another
social norm in a very different setting (namely latrine
ownership in India) [38].
Do these findings point to the fact that IPV norms are
primarily held at the fringe of the network, or are those
at the fringe of the network more likely to admit finding
IPV acceptable? Our results could be impacted by re-
sponse bias-IPV is a sensitive topic and possibly under-
reported [46]. Under-reporting may differ depending on
what potential social sanction an individual imagines as
a result of supporting a stigmatized behavior- reporting
itself may then be the consequence of a social norm.
Nevertheless, the strong household-level correlations be-
tween respondents would suggest that even the possible
lack of acceptability of norms supportive of IPV is
clustered within closely related groups of co-residential
people, which in and of itself is a potentially important
clue towards the existence of household-level norms
around IPV. There may be, in fact, a dynamic of an
“inner norm” and an “outer norm”. The outer norm, or
Table 4 Association between network characteristics and the
likelihood that an individual accepts IPV
Ego degree centrality Alter IPV* Alter
degree centrality
Ego Highly connected −0.55**
(0.21)
Alter Support IPV 0.90
(0.14)****
Alter highly connected −0.05
(0.10)

















Marital Ref = Married
Single 0.42 0.45
(0.32) (0.32)
Civil Union 0.24 0.29
(0.25) (0.25)




Num. obs. 9621 9621
Num. clust. 832 832
Multiple observations of the same individual adjusted for using GEE. Results of
regressions of dependent variable equal to 1 if the subject accepted IPV, 0
otherwise and standard errors reported in parentheses
****p < 0.001, ***p < 0.01, **p < 0.05, *p < 0.10
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the norm that is openly acceptable within the commu-
nity, is that IPV is wrong. The reference group, then, for
the outer norm, may be the community at large. The
inner norm, however, in which co-residential family
members may be the reference group, supports the con-
tinuation of IPV between generations. Given that the
strongest clustering of IPV norms is seen at the house-
hold level, it is likely that it is the household and not the
greater community that influences the occurrences of
IPV in these communities. Perhaps only those on the
fringe of the community are ready to violate the “outer
norm” and openly express acceptance of IPV, at least in
our survey.
Limitations
There are some limitations to this investigation. First,
because of the possibility of a negative outer norm,
expressed acceptance of IPV may be underreported.
Second we are limited in our interpretations because we
do not have reports of actual IPV perpetration. However,
because the experience of IPV and attitudinal acceptance
of IPV are correlated [11, 13, 14], and because reporting
bias exist in both the experience of and acceptance of
IPV, it is not clear that measuring experience would
change our findings about the social network dynamics
of IPV as a norm. Nevertheless, a promising avenue for
future research would be the relationship between actual
experience or perpetration of IPV with an individuals
own perceived acceptability of IPV as well as the per-
ceived acceptability of important others. Third, our data
is cross-sectional, so we are only able to study these
associations in a single snap-shot of time; as a result we
cannot observe time-dependent dynamics. This is an
interesting possible avenue for future work that we are
pursing. IPV norms may be held within families due to
selection, in which adults choose partners similar in
their acceptance of IPV as themselves and their parents;
this similarity in IPV acceptance is likely a marker for
broader norms of gender equity. Or, alternatively, IPV
norms may be held due to influence in which a high-risk
partner impresses his or her IPV risk upon the other,
recreating the patterns of violence from their childhood;
it is most likely some combination of both. Only longi-
tudinal research can tease out these dynamics. Fourth,
our data is specific to two villages in rural Honduras
and may not generalize outside of this context. Like
many Latin American countries, Honduras has a
culture of “machismo”, where society expects men to
be strong and aggressive, particularly in relation to
women [47, 48]. Machismo norms often go hand in
hand with IPV [48], making machismo cultures
particularly appropriate for a network study of IPV.
As many Hondurans now emigrate to other countries,
it would also be interesting for future work to investi-
gate the role of migration and exposure to other cul-
tural contexts in these dynamics. To our knowledge,
ours is the only network study published on IPV
norms. It will be crucial for future work to investigate
these dynamics in different cultural contexts in order
to determine globally applicable social patterns in IPV
acceptance. Finally, because of resource constraints,
we were only able to survey 64 % of the population.
Conclusion
Ultimately, this research speaks to the importance of
differential targeting of individuals and relationships in
order to reduce the acceptability and, subsequently, the
prevalence of IPV. Previously suggested norm-change
interventions target patriarchal belief systems and social


























































Fig. 4 The dynamics around ego and alters network characteristics provide possible clues as to norms. Highly connected egos are less likely to
accept IPV (left panel). When alters are poorly connected in the community, the correlation between ego’s and alter’s IPV acceptance is higher
(right panel)
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points to the importance of working with men in order
to change norms around IPV [49, 50]. Attempting to
educate an individual man around the negative aspects
of IPV may be of little use if he returns to a family in
which his father, mother, and brothers perpetrate and
promote the same behaviors that he has been taught to
eliminate. Our results inform possible strategies for
implementing effective interventions. What is most
important for interventionists may be that, because IPV
norms seem to be strongly held at the household, the
household is probably the most logical unit to target in
order to implement change. This household level
approach would also include the possible benefit of a
generational effect. Finally, in social contexts in which
perpetration of IPV is not socially acceptable, interven-
tionists might find that the most effective strategy is to
implement change not at the center but at the periphery
of the community [51].
Additional file
Additional file 1: Online appendix for: Intimate partner violence norms
cluster within households: a sociocentric network study in rural Honduras.
(DOCX 146 kb)
Abbreviations
CI: confidence interval; DHS: Demographic and Health Surveys; IPV: Intimate
Partner Violence; OR: odds ratio; SD: standard deviation.
Competing interests
The authors declare they have no competing interests.
Authors’ contributions
HS conceptualized and conducted data analysis and drafted the article. DH
conducted data analysis and provided substantial input into drafting the
manuscript. DS collected the data and provided input into the manuscript.
NC provided input in the survey design, conceptualizing the article and in its
writing. JF provided substantial support on data analysis and interpretation,
as well as editorial guidance. JS assisted with interpretation of data and editing
of manuscript. All authors approved the final version of the manuscript.
Acknowledgements
Research was supported by the Bill and Melinda Gates Foundation Grant
OPP1098684.
Author details
1Department of Global Public Health, School of Medicine, University of
California San Diego, 9500 Gilman Drive, #0507, La Jolla, CA 92093-0507, USA.
2Department of Political Science, University of California San Diego, La Jolla,
CA, USA. 3Department of Political Science, University of Michigan, Ann Arbor,
MI, USA. 4Department of Sociology, Yale University, New Haven, CT, USA.
Received: 16 September 2015 Accepted: 19 February 2016
References
1. Campbell JC. Health consequences of intimate partner violence. Lancet.
2002;359(9314):1331–6.
2. Ellsberg M, Jansen HA, Heise L, Watts CH, Garcia-Moreno C. Intimate partner
violence and women’s physical and mental health in the WHO multi-
country study on women’s health and domestic violence: an observational
study. Lancet. 2008;371(9619):1165–72.
3. Silverman JG, Gupta J, Decker MR, Kapur N, Raj A. Intimate partner violence
and unwanted pregnancy, miscarriage, induced abortion, and stillbirth among
a national sample of Bangladeshi women. BJOG. 2007;114(10):1246–52.
4. Alio AP, Nana PN, Salihu HM. Spousal violence and potentially preventable
single and recurrent spontaneous fetal loss in an African setting: cross-
sectional study. Lancet. 2009;373(9660):318–24.
5. Koenig MA, Stephenson R, Acharya R, Barrick L, Ahmed S, Hindin M.
Domestic violence and early childhood mortality in rural India: evidence
from prospective data. Int J Epidemiol. 2010;39(3):825–33.
6. Decker MR, Seage III GR, Hemenway D, Raj A, Saggurti N, Balaiah D, et al.
Intimate partner violence functions as both a risk marker and risk factor for
women’s HIV infection: findings from Indian husband-wife dyads. J Acquir
Immune Defic Syndr. 2009;51(5):593.
7. Decker MR, Miller E, Kapur NA, Gupta J, Raj A, Silverman JG. Intimate partner
violence and sexually transmitted disease symptoms in a national sample of
married Bangladeshi women. Int J Gynecol Obstet. 2008;100(1):18–23.
8. Moreno-Garcia C, Jansen H, Ellsberg M, Heise L, Watts C. WHO multi-country
study on women’s health and domestic violence against women: initial
results on prevalence, health outcomes and women’s responses In: Edited
by WHO. Geneva: World Health Organization; 2005.
9. Rico E, Fenn B, Abramsky T, Watts C. Associations between maternal
experiences of intimate partner violence and child nutrition and mortality:
findings from Demographic and Health Surveys in Egypt, Honduras, Kenya,
Malawi and Rwanda. J Epidemiol Community Health. 2011;65(4):360–7.
10. Silverman JG, Decker MR, Gupta J, Kapur N, Raj A, Naved RT. Maternal
experiences of intimate partner violence and child morbidity in Bangladesh:
evidence from a national Bangladeshi sample. Arch Pediatr Adolesc Med.
2009;163(8):700–5.
11. Hindin M, Kishor S, Ansara D. Intimate Partner Violence among Couples in
10 DHS Countries: Predictors and Health Outcomes. In: DHS Analytical
Studies. Edited by Inc. MI, vol. No 18. Calverton, MD: World Health
Organization; 2008.
12. Jewkes R. Intimate partner violence: causes and prevention. Lancet.
2002;359(9315):1423–9.
13. Abramsky T, Watts CH, Garcia-Moreno C, Devries K, Kiss L, Ellsberg M, Jansen HA,
Heise L. What factors are associated with recent intimate partner violence?
findings from the WHO multi-country study on women’s health and domestic
violence. BMC Public Health. 2011;11(1):109.
14. Sambisa W, Angeles G, Lance PM, Naved RT, Thornton J. Prevalence and
correlates of physical spousal violence against women in slum and nonslum
areas of urban Bangladesh. J Interpers Violence. 2011;26(13):2592–618.
15. Meekers D, Pallin SC, Hutchinson P. Prevalence and correlates of physical,
psychological, and sexual intimate partner violence in Bolivia. Global Public
Health. 2013;8(5):588–606.
16. Hayati EN, Högberg U, Hakimi M, Ellsberg MC, Emmelin M. Behind the
silence of harmony: risk factors for physical and sexual violence among
women in rural Indonesia. BMC Women’s Health. 2011;11(1):52.
17. Abeya SG, Afework MF, Yalew AW. Intimate partner violence against
women in western Ethiopia: prevalence, patterns, and associated factors.
BMC Public Health. 2011;11(1):913.
18. Fulu E, Jewkes R, Roselli T, Garcia-Moreno C. Prevalence of and factors
associated with male perpetration of intimate partner violence: findings
from the UN multi-country cross-sectional study on men and violence in
asia and the pacific. Lancet Glob Health. 2013;1(4):e187–207.
19. Clark CJ, Silverman JG, Shahrouri M, Everson-Rose S, Groce N. The role of
the extended family in women’s risk of intimate partner violence in Jordan.
Soc Sci Med. 2010;70(1):144–51.
20. Gupta J, Silverman JG, Hemenway D, Acevedo-Garcia D, Stein DJ, Williams
DR. Physical violence against intimate partners and related exposures to
violence among South African men. Can Med Assoc J. 2008;179(6):535–41.
21. Morse DS, Paldi Y, Egbarya SS, Clark CJ. “An effect that is deeper than
beating”: Family violence in Jordanian women. Fam Syst Health. 2012;30(1):19.
22. Raj A, Livramento KN, Santana MC, Gupta J, Silverman JG. Victims of
intimate partner violence more likely to report abuse from in-laws. Violence
Against Women. 2006;12(10):936–49.
23. Bicchieri C, Muldoon R. Social Norms. In: Zalta E, editor. Stanford Encyclopedia of
Philosophy. Spring 2011edn. Stanford CA: The Metaphysics Research Lab; 2011.
24. Bicchieri C. The Grammar of Society: the Nature and Dynamics of Social
Norms. New York: Cambridge University Press; 2006.
25. Ajzen I, Fishbein M. Attitudinal and normative variables as predictors of
specific behavior. J Pers Soc Psychol. 1973;27(1):41.
Shakya et al. BMC Public Health  (2016) 16:233 Page 10 of 11
26. Shakya HB, Christakis NA, Fowler JH. Association between social network
communities and health behavior: an observational sociocentric network study
of latrine ownership in rural India. Am J Public Health. 2014;104(5):930–7.
27. Shakya HB, Christakis NA, Fowler JH. Parental Influence on Substance Use in
Adolescent Social Networks. Arch Pediatr Adolesc Med. 2012;166(12):1132–9.
28. Christakis NA, Fowler JH. The collective dynamics of smoking in a large
social network. N Engl J Med. 2008;358(21):2249–58.
29. Christakis NA, Fowler JH. The spread of obesity in a large social network
over 32 years. N Engl J Med. 2007;357(4):370–9.
30. Valente T. Social network influences on adolescent substance use: An
introduction. Connections. 2003;25(2):11–6.
31. Valente T. Social networks and health: Models, methods, and applications.
New York: Oxford Univ Press; 2010.
32. Mundt MP. The impact of peer social networks on adolescent alcohol use
initiation. Academic Pediatrics. 2011;11(5):414–21.
33. McPherson M, Smith-Lovin L, Cook JM. Birds of a feather: Homophily in
social networks. Ann Rev Soc. 2001;386(9989):415–444.
34. Gayen K, Raeside R. Social networks and contraception practice of women
in rural Bangladesh. Soc Sci Med. 2010;71(9):1584–92.
35. Rothenberg RB, Potterat JJ, Woodhouse DE, Darrow WW, Muth SQ, Klovdahl AS.
Choosing a centrality measure: epidemiologic correlates in the Colorado Springs
study of social networks. Soc Networks. 1995;17(3-4):273–97.
36. Christley RM, Pinchbeck GL, Bowers RG, Clancy D, French NP, Bennett R,
Turner J. Infection in social networks: using network analysis to identify
high-risk individuals. Am J Epidemiol. 2005;162(10):1024–31.
37. Christakis NA, Fowler JH. Social network sensors for early detection of
contagious outbreaks. PLoS One. 2010;5(9):e12948.
38. Shakya HB, Christakis NA, Fowler JH. Social network predictors of latrine
ownership. Soc Sci Med. 2014;125:129–38.
39. Fowler, JH., Christakis NA.Dynamic spread of happiness in a large social
network: longitudinal analysis over 20 years in the Framingham Heart Study.
Bmj 337 (2008):a2338
40. Christakis NA, Fowler JH. Social contagion theory: examining dynamic social
networks and human behavior. Stat Med. 2013;32(4):556–77.
41. Marin A, Wellman B. Social network analysis: An introduction. In: Scott J,
Carrington P, editors. The SAGE Handbook of Social Network Analysis.
Thousand Oaks, Ca: Sage; 2011. p. 11.
42. Proctor C, Loomis C. Analysis of Sociometric Data. In: Holland P, editor.
Research Methods in Social Relations. New York: Dryden Press; 1951.
43. Center for Economic Research and Training. Latin American survey on
foreign policy and foreign relations. 2014. http://www.lasamericasyelmundo.
cide.edu/.
44. Schildcrout JS, Heagerty PJ. Regression analysis of longitudinal binary data
with time-dependent environmental covariates: bias and efficiency.
Biostatistics. 2005;6(4):633–52. %@ 1465-4644.
45. Fischer CS. What do we mean by ‘friend’? An inductive study. Soc Networks.
1982;3(4):287–306.
46. Sukhera J, Cerulli C, Gawinski BA, Morse D. Bridging prevention and health:
exploring community perceptions of intimate partner violence in rural
Honduras. J Fam Violence. 2012;27(7):707–14.
47. Hernandez PM. Myth of Machismo: An Everyday Reality for Latin American
Women. The. Thomas L Rev. 2002;15:859.
48. Ellsberg M, Peña R, Herrera A, Liljestrand J, Winkvist A. Candies in hell: women’s
experiences of violence in Nicaragua. Soc Sci Med. 2000;51(11):1595–610.
49. Jewkes R, Flood M, Lang J. From work with men and boys to changes of
social norms and reduction of inequities in gender relations: a conceptual
shift in prevention of violence against women and girls. Lancet.
2014;385(9977):1580–9.
50. Ellsberg M, Arango DJ, Morton M, Gennari F, Kiplesund S, Contreras M,
Watts C. Prevention of violence against women and girls: what does the
evidence say? Lancet. 2014;385(9977):1555–66.
51. Kim DA, Hwong AR, Stafford D, Hughes DA, O’Malley AJ, Fowler JH,
Christakis NA. Social network targeting to maximise population behaviour
change: a cluster randomised controlled trial. Lancet. 2015;386(9989):145–53.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Shakya et al. BMC Public Health  (2016) 16:233 Page 11 of 11
